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Abstract 



There Is provided a novel series of heterocyclic aminopyrrolidine 

R<1 > R<2>, R<3>, R<4>, W, 2 and the wavy bond are as defined herein which bind to the human 
melatonin receptor and therefore are useful as melatonergic agents. 

Data supplied from the esp@cenet database - 12 



HETEROCYCLIC AMINOPYRROLIDINE DERIVATIVES 
AS MELATONERGIC AGENTS 

bio-affecting properties and to their preparation, pharmaceutical formulates and use. P^ular, the 
indention concerns benzodioxoles, tenzofurans, dihydrobenzofurans, d.hydrobenzod^xanes and 
elated I derivatives bearing substituted aminopyrrolidine groups. These compounds ^possess 
melatonergic properties that should make them useful in treating certain med.cal disorders. 

Melatonin fN-acetvl-5-methoxytryptamine) is a hormone which is synthesized and secreted primarily by 
££2 gtad%SM^S2 stow a cyclical, circadian pattern with highest levels <£™**^ 
the dark period of a circadian light-dark cycle. Melatonin is to^"*'^^^^* 6 ™** 
information and appears to modulate a variety of neural and f^^^S^S^Sk the 
including the regulation of reproduction, body weight and metabohsm in photoperiodic mammals, the 
control of circadian rhythms and the modulation of retinal physiology. 



Recent evidence demonstrates that melatonin exerts its biologteal effects «^<^™S2tan 
Use of the biologically active, radiolabeled agonist [i251]-2-iodomelaton.n has led to the .dent^cat.on 
ofWgh affinity melatonin receptors in the CNS of a variety of species. The sequences of two cloned 
human melatonin receptors have been reported [Reppert. et al.. Proc. Natl. Acad. Sc.. 92, p. 8734- 

R? P %rt 9 efal! Neuron 13. p. 1 177-1185. (1994)]. In mammalian brain. ^^g^T 
located the distribution of melatonin receptors to a few specific structures. Although ttiere are 
significant differences in melatonin receptor distribution even b^d^atated species , n 
general the highest binding site density occurs in discreet nude, of the hypothalamus Jn humans. 
Specific [1251]-2-iodomelatonin binding within the hypothalamus .s completely localized to the 
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Example 
No. 


R4 


Z 


W 


Enan- 
tiomer 

0 


(c MeOH) 


1H NMR (300 MHz, CDCI3) 5 
(mp) 


2 


Me 


CHz 


CHa 


R 


+50 (0.11) 


6.99 (1H, t, J = 8.0 Hz), 6.27 (1H, d, J = 7.8 Hz). 6.12 (1H. d, J 
= 8.2 Hz). 5.28 (1H, br), 4.58 - 4.52 (1 K m), 4.52 - 4.42 (2H, 
m), 3.65 - 3.50 (2H, m). 3.42 -3.24 (4H, m), 2.29 - 2.10 (1H, m), 
1.97 (3H f s) t 1.97 -1.86 (1H, m). 


3 


Et 


CH2 




S 


-53 (0.26) 


6.99 (1H, t t J = 8.0 Hz), 6.29 (1H, d, J = 7.8 Hz), 6.12 (1H, d, J 
= 8.2 Hz), 5.87 - 5.76 (1 H, br), 4.60 - 4.50 (1 H, m), 4.50 - 4.42 
(2H, m), 3.67 - 3.50 (2H, m), 3.42 -3-23 (4H, m), 2.30 - 2.15 
(3H, m), 1.96-1.85 (1H, m), 1.19 - 1.07 (3H, m). 


4 


Et 


CH 2 


CH2 


R 


+52 (0.32) 


5 


nPr 


CHa 


CH2 


S 


-21 (0.29) 


6.99 (1H, t, J = 8.0 Hz). 6.29 (1H, d. J = 7.8 Hz), 6.12 (1H, d, J 
= 8.2 Hz), 5.80 - 5.76 (1H, br). 4.62 - 4.52 (1H, m), 4.52 - 4.42 
(2H, m), 3.65 - 3.50 (2H, m), 3.42 -3.24 (4H, m), 2.30 - 2.18 
(1H, m), 2.13 (2H, t. J = 7.5 Hz), 1.96-1.84 (1H, m), 1.72 - 
1 .56 (2H, m), 1 .00 - 0.88 (3H, m). 


6 


nPr 


CH 2 


CH2 


R 


+41 (0.25) 



Example 
No. 


R4 


Z 


W 


Enan- 
tiomer 

O 


(CMeOH) 


1H NMR (300 MHz, CDCI3) 8 
(mp) 


7 


tPr 


CH 2 


CH 2 


s 


-50 (0.34) 


6.99 (1H, t, J = 8.0 Hz), 6.29 (1H, d, J = 7.8 Hz), 6.12 (1H, d, J 
= 8.2 Hz). 5.80 - 5.76 (1H, br), 4.62 - 4.50 (1H. m), 4.50 - 4.40 
(2H, m), 3.68 - 3.50 (2H, m), 3.44 -3.20 (4H, m), 2.40 - 2.18 
(2H, m), 1.95 - 1.82 (1H, m). 1.19 - 1.12 (6H, m). 


8 


iPr 


CH 2 


CH 2 


R 


+47 (0.26) 


9 


cPr 


CH 2 


CH 2 


S 


-51 (0.30) 


6.99 (1H, t, J = 8.0 Hz), 6.29 (1H, d, J = 7.8 Hz), 6.12 (1H, d. J 
= 8.2 Hz), 6.02 - 5.96 (1H. br), 4.62 - 4.52 (1H, m), 4.52 - 4.42 
(2H, m), 3.67 - 3.51 (2H, m), 3.42 -3.24 (4H. m). 2.30 - 2.16 
(1H. m), 1.98 - 1.87 (1H, m), 1.38 - 1.26 (1H, m). 1.00 - 0.94 
(2H, m), 0.78-0.68 (2H, m). 


10 


cPr 


CH 2 


CH 2 


R 


+48 (0.21) 


11 


CH 2 OMe 


CH 2 


C^ 


S 


-40 (0.27) 


7.00 (1H, t, J = 7.7 Hz). 6.72 - 6.66 (1H, br). 6.30 (1H, d, J = 
7.8 Hz), 6.13 (1H, d. J = BJ2 Hz), 4.64 - 4.56 (1H, m), 4.54 - 
4.44 (2H, m), 3.88 (2H, d, J = 1.4 Hz). 3.70 - 3.51 (2H, m), 3.40 
(3H, s), 3.47 -3.27 (4H, m), 2.34 - 2^0 (1H, m), 1.99 - 1.86 
(1H,m). 
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Example 
No. 


R 4 


Z 


w 


Enan- 
tiomer 

0 


(cMeOH) 


iHNMR(300MHz f CDCI 3 )8 
(mp) 


12 


Et 


o < 


CH 2 


R 




6.75 (t, J= 8.0 Hz, 1H), 6.36 (d, J= 7.0 Hz, 1H), 6.20 (d, J= 8.8 

• • . ■ it w Mill A CA A ACl tm OUI\ A A 1C /m 1 

Hz, 1H), 5.85 (S, 2H), 4.50-4.40 (m, ZH), 4.JU-4.10 im, mj, 
3.61-3.55 (m, 2H), 3.39-3.33 (m. 2H). 3.26-3.17 (m, 2H). 2.28- 
2^3 (m, 1H), 1.90-1.86 (m, 1H), 1.14 (t, J= 7.2 Hz. 3H). 
(mp=156-157°C) 


13 


Et 


CHz 


(CH^ 


S 




7.03 (t, J= 8.1 Hz, 1H), 6.51-6.45 (m, 2H), 5.74 (s, 1H), 4.23- 
4.15 <m, 2H), 3.44-3.35 (m. 2H), 3.06-3.01 (m. 1H). 2.67 (t, J= 
6.1Hz. 2H), 2.34-2.31 (rn, 1H), 2^1 (q, J= 7.5 Hz, 2H), 1.99- 
1.95 (m, 2H). 1.94-1.90 (m, 1H), 1.19 (t. J= 7.5 Hz. 3H). 


14 


Me 


O 




S 


— 


1.90 (m. 1H), 2.0 (s. 3H), 2.31 (m, 1H). 3.17 (m, 1H). 3.35 (m. 
1H). 3.46 (m, 1H), 3.61 (m. 1H). 4.29 (m, 4H), 4:59 (m, 1H). 
6.35 (m. 1H), 6.51 (m. 1H). 6.76 (t. J = 8.2, 1H). 


15 


Et 


o 




s 




1.16 (t, J = 7.6, 3H) 1.86 (m, 1H), 2.2 (q, J = 7.6, 2H), 2.31 (m, 
1H), 3.17 (m, 1H). 3.31 (m. 1H), 3.45 (m, 1H). 3.59 (m, 1H). 
4.29 (rn, 4H), 4.6 (m, 1H), 4.79 (broad s. 1H), 6.38 (m, 1H). 6.5 
(d, J = 8.0, 1H), 6.75 (t J = 8.2. 1H). 



Example 
No. 


R< 


Z 


w 


Enan- 
tiomer 

O 


(CMeOH) 


1HNMR(300MHZ.CDCI 3 )5 
(mp) 


16 


nPr 


o 


(CH2) 2 


s 




0.96 (t, J = 7.4, 3H), 1.69 (m. 2H). 1.85 (m, 1H). £15 (t, J = 
7.2, 2H). 2.3 (m, 1H). 3.16 (m, 1H), 3.31 (m, 1H), 3.43 (m, 1H). 
3.58 (m, 1 H). 4.28 (m, 4H). 4.6 (m, 1 H), 5.78 (broad m, 1 H), 
6.38 (m, 1H). 6.50 (d. J = 8.1. 1H) f 6.75 (t, J = 8.1. 1H). 


17 


cPr 


o 


(CH2) 2 


s 




0.74 (m, 2H). 0.98 (m. 2H), 1.33 (m, 1H), 1.9 (m, 1H). 2.3 (m, 
1H), 3.18 (m, 1H). 3.35 (m, 1H). 3.47 (m, 1H), 3.62 (m, 1H). 4.3 
(m, 4H). 4.62 (m. 1H), 6.06 (broad m. 1H), 6.42 (m, 1H). 6.51 
(d, J = 8.0. 1 H). 6.76 (t. J = 8.2, 1 H). 
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Example 
No. 


R4 


Z 


W 


Enan- 
tiomer 

o 


(c.MeOH) 


lHNMR(300.MH2 t CDCl3)8 
(mp) 


19 


NHMe 


CH 2 


CH 2 


s 


-21 (0.29) 


6.97 (t, J = 8.1 Hz, 1 H). 6.29 (d. J = 7.8 Hz, 1 H), 6.1 1 (d, J = 
8.1 Hz, 1 H). 4.52-4.36 (m, 3 H), 3.62-3.19 (m, 6 H), 2.78 (s, 3 
H), 2.23-2.14 (m, 1 H), 1.97-1.82 (m, 1 H). 


20 


NHEt 


CH 2 


CH 2 


s 


-20 (0.32) 


7.01 (t, J = 8.0 Hz, 1 H), 6.32 (d, J = 7.9 Hz, 1 H), 6.1 6 (d, J = 
8.1 Hz, 1H), 4.68 (bs, 1H). 4.50 (t, J= 9.2 Hz, 3H), 4.35 (bs, 
1H), 3.62 (m, 2H), 3.36 (m, 4H), 3.21 (m, 2H), 2.25 (m, 1H) 
1.93 (m, 1H), 1.13 (W = 7.2 Hz, 3H). (mp=143-145°C) 


21 


NHEt 


CH 2 


CH 2 


R 


+17(0.25) 


22 


NHnPr 


CHa 


CH 2 


S 


-17(0.28) 


6.97 (t, J = 8.1 Hz, 1 H), 6.25 (d, J = 7.8 Hz. 1 H). 6.07 (d, J = 
8.1 Hz, 1 H), 5.35 (d, J = 7.4 Hz, 1 H), 5.07 (t, J = 5.5 Hz, 1 H), 
4.47-4.29 (m, 3 H), 3.60-3.04 (m, 8 H). 2.78 (s, 3 H), 2.21-Z07 
(m, 1 H), 1.86-1.76 (m, 1 H), 1.46 (m, 2 H), 0.88 (t, J = 7.1 Hz, 
3H). 


23 


NHnPr 


CH 2 


CH 2 


R 


+16(0.10) 



1 
1 



Example 
No. 


R4 


Z 


w 


Enan- 
tiomer 

h 


(c.MeOH) 


1HNMR(300MHz, CDCy S 
(mp) 


24 


NHMe 


o 




Q 




6.75 (t, J= 8.0 Hz, 1H), 6.36 (d. J= 7.8 Hz, 1H), 6.20 (d, J= 8.2 
Hz. 1H), 5.85 (s, 2H), 4.46-4.43 (m, 2H) f 4.22-4.21 (m, 1H), 
3.63-3.55 (m, 2H). 3.40-3.31 (m, 2H), £78 (d, J= 4.9 Hz, 3H), 
2.30-2^3 (m, 1H), 1.91-1.89 (m. 1H). 


25 


NHEt 


o 




Q 

n 




6 75 ft J- 8 0 Hz 1H) 6 36 (d J= 7.0 Hz. 1H). 6.20 (d. J= 8.8 
Hz, 1H), 5.85 (s. 2H). 4.5<M.40 (m. 2H). 4.30-4.15 (m, 1H) f 
3.61-3.55 (m, 2H), 3.39-3.33 (m, 2H). 3.26-3.17 (m, 2H), 2.28- 
2^3 (m, 1H), 1.90-1.86 (m, 1H), 1.14 (t, J=7.2 Hz. 3H). 


26 


NHEt 


CH 2 


(CH2) 2 


S 




7 m if t— a a mut 1 u\ fi 4Q-6 43 fm 2J-H 4 45-4 43 fm 2H1 
4.21^4.13 (m, 3H), 3.31-3.25 (m, 2H), 3.22-3.18 (m, 2H), 3.05- 
3.01 <m, 2H). 2.65 (t, J= 6.3 Hz. 2H). 2.40-2.30 (m f 1H). 2.05- 
1 .93 (m, 2H), 1 .90-1 .80 (m, 1 H), 1 .30 (t, J= 7 J2 Hz, 3H). 


27 


NHMe 


O 




S 




1 .87 (m. 1H). 2-28 (m. 1H). 2.76 (d. J = 4.8. 3H). 3.16 (m. 1H), 
3.28 (m 1H1 3 46 (m 1H1 3.55 fm. 1H). 4.25 (m. 4HV 4.41 
(m. 1 H). 4.61 (broad d, J = 4.4, 1 H). 4.89 (broad d, J = 7.1 . 
1 H). 6.36 (m, 1 H), 6.48 (dd, J = 8.2. J = 1.4, 1 H). 6.74 (t. J = 
8.2. 1H). 



Example 
No. 


R4 


z ; 


w 


Enan- 
tiomer 

o 


Mf 
(CMeOH) 


1 H NMR (300 MHz, CDCI3) 5 
(mp) 


28 


NHEt 


0 


(CHsfc 


s 




1.13 (t, J = 7.2, 3H) 1.92 (m, 1H). 2.33 (m. 1H). 3.22 (m, 3H), 
3.33 (m. 1 H), 3.49 (m, 1 H), 3.62 (m. 1 H). 4.30 (m, 4H), 4.43 
(m. 1H), 4.95 (broad s, 1H). 6.54 (m. 2H). 6.77 (t, J = 8.2, 1H). 


29 


NHnPr 


0 


(CH2) 2 


s 




0.91 (t, J = 7.4, 3H), 1.5 (m, 2H), 1.85 (m, 1H), 2.28 (m, 1H), 
3.12 (m, 3H), 3.28 (m, 1H), 3.45 (m, 1H),3.55 (m, 1H), 4.26 
(m, 4H), 4.4 (m. 1H), 4.58 (broad m. 1H), 4.82 (broad d, J = 
6.6, 1H). 6.37 (d, J = 8.0, 1H), 6.48 (dd, J = 8.1, J = 1.4, 1H), 
6.74(t,J = 8.1,lH) 
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Example 
No. 


R* 


Z 


W 


Enan- 
tiomer 

0 


[a] 2 0 5 
(c,MeOH) 


1H NMR (300 MHz, CDCI3) 8 
(mp) 


31 


NHcPr 


CH 2 


CH 2 


s 


-4.3 (0.32) 


6.96 (t, J = 8.1 Hz. 1 H), 6.25 (d, J = 7.8 Hz, 1 H), 6.09 (d. J = 
8.1 Hz f 1 H), 5.1 (d, J = 7.3 Hz, 1 H), 4.68 (br s, 1 H). 4.46- 
4.38 (m, 3 H), 3.64-3.33 (m, 6 H), 2.38-2.14 (m, 2 H), 1.89- 
1.82 (m, 1 H), 1.97-1.87 (m, 1 H), 0.71-0.63 (m, 2 H). 0.51-0.45 
(m.2H) 


32 


NMe 2 


CH 2 


CH 2 


s 


+18(0.30) 




33 


NMe 2 


CH 2 


CH 2 


R 








8 
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Example 
No. 




R2 


R* 


2 


W 


Enan- 
tiomer 

0 


(c.MeOH) 


1HNMR (300 MHz, CDCI3) 5 
(mp) 


36 


H 


a 


nPr 


CH 2 


CH 2 


s 




0.97 (t, J = 7.4, 3H), 1 .68 (m, 2H), 1 .88 (m, 
1H). 2.17 (t, J = 7.23, 2H), 2.3 (m, 1H), 3.23 
(m, 4H). 3.47 (m, 1H). 3.59 (m, 1H), 4.57 (m. 
3H), 5.96 (broad d, J = 7.0, 1 H), 6.49 (d, J = 
8.4, 1H), 7.10(d,J = 8.4,1H). 


37 


a 


a 


nPr 




CH 2 


s 




0.97 (t, J = 7.4, 3H), 1 .68 (m, 2H). 1 .85 (m, 
1H), 2.17 ft J = 7.23, 2H). 2.3 (m, 1H), 3.18 
(m, 2H), 3.36 (t, J = 8.73, 2H), 3.46 (m, 1 H). 
3.56 (m f 1H), 4.58 (m, 1H), 4.66 (t, J = 8.73, 
2H), 5.90 (broad d, J = 7.2, 1H), 7.16 (s, 
1H). 



Example 
No. 


R1 


R2 


R 4 


Z 


W 


Enarv 
ttomer 
tt 


(c,MeOH) 


1H NMR (300 MHz, CDCyS 
(mp) 


38 


H 


CI 


cPr 


CH 2 


CH 2 


S 




7.1 1 (d, J= 8.4 Hz. 1H), 6.50 (d, J= 8.4 Hz, 
1H). 6.16 (s. 1H), 4.59 (t, J=8.6 Hz, 2H). 
3.63 (s, 1H), 3.53-3.49 (m, 1H), 3.27 (t, 
J=10.6 HZ, 2H), Z35-2.30 (m. 1H), 1.92- 
1.88 (m. 1H), 1.66-1.62 (m, 2H), 1.44-1.41 
(m, 1H). 1.00-0.97 (m, 2H), 0.88-0.77 (m, 
2H). 
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CI 


cPr 


CH 2 


CH 2 


s 




7.15 (m, 1H), 6.11 (m, 1H), 4.65 (t, J= 8.7 
Hz, 2H), 3.59-3.53 (m, 1H), 3.49-3.46 (m, 
2H), 3.36 (t, J= 8.8 Hz, 2H), 3.22-3.18 (m, 
2H), 2.31-2J28 (m, 1H), 1.90-1.80 (m. 1H), 
1.36- 1.31 (m, 1H), 0.99- 0.95 (m, 2H), 0.78- 
0.73 (m, 2H). 



Example 
No. 


R1 


R2 




Z 


W 


Enan- 
tiomer 

o 


(CMeOH) 


*H NMR (300 MHz, COCI3) 5 
(mp) 


40 
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s 




7.26 (d, J= 8.6 Hz, 1H), 6.75 (d, J= 8.6 Hz, 
1H), 4.67 (I, J= 7.1 Hz. 2H), 4.17-4.03 (m, 
2H), 3.96-3.76 (m, 4H), 3.20 (q, J= 7.1Hz, 
2H), 2.64 (s, 1H), 2^6 (s, 1H). 1.18 (t, J= 
7.1Hz, 3H). 
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NHEt 


CH 2 


CH 2 


S 




7.26 (s, 1H), 6.23 (s, 1H), 4.70 (t, J= 7.9 Hz. 
2H), 4.46 (s, 1H), 3.72-3.64 (m, 2H). 3.50- 
3.46 (m, 2H), 3.35-3.33 (m. 2H). 3.18 (q, J= 
6.5 Hz, 2H). 2.43 (m. 1H), 2.05 (m, 1H), 1.96 
(t. J= 7.0 Hz, 3H). 
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